Loss of bone sialoprotein leads to impaired endochondral bone development and mineralization.
Bone sialoprotein (BSP) is an anionic phosphoprotein in the extracellular matrix of mineralized tissues, and a promoter of biomineralization and osteoblast development. Previous studies on the Bsp-deficient mouse (Bsp(-/-)) have demonstrated a significant bone and periodontal tissue phenotype in adulthood. However, the role of BSP during early long bone development is not known. To address this, early endochondral ossification in the Bsp(-/-) mouse was studied. Embryonic day 15.5 (E15.5) wild-type (WT) tibiae showed early stages of ossification that were absent in Bsp(-/-) mice. At E16.5, mineralization had commenced in the Bsp(-/-) mice, but staining for mineral was less intense and more dispersed compared with that in WT controls. Tibiae from Bsp(-/-) mice also demonstrated decreased mineralization and shortened length at postnatal day 0.5 (P0.5) compared to WT bones. There was no detectable difference in the number of tartrate-resistant acid phosphatase-positive foci at P0.5, although the P0.5 Bsp(-/-) tibiae had decreased Vegfα expression compared with WT tissue. Due to the shortened tibiae the growth plates were examined and determined to be of normal overall length. However, the length of the resting zone was increased in P0.5 Bsp(-/-) tibiae whereas that of the proliferative zone was decreased, with no change in the hypertrophic zone length of Bsp(-/-) mice. A reduction in cells positive for Ki-67, an S-phase cell-cycle marker, was noted in the proliferative zone. Decreased numbers of TUNEL-positive hypertrophic chondrocytes were also apparent in the Bsp(-/-) tibial growth plates, suggesting decreased apoptosis. Expression of the osteogenic markers Alp1, Col1a1, Sp7, Runx2, and Bglap was reduced in the endochondral bone of the neonatal Bsp(-/-) compared to WT tibiae. These results suggest that BSP is an important and multifaceted protein that regulates both chondrocyte proliferation and apoptosis as well as transition from cartilage to bone during development of endochondral bone.